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Honeybee forest restoration is essential for the conservation of bees and biodiversity, especially in areas where
deforestation threatens their habitats. This study focused on the rural parish of Santa Rita, Chone canton, Ecuador,
with the objective of implementing a reforestation plan on three farms, using native species to strengthen tree diversity
and conserve stingless bees, thus contributing to ecological sustainability. The study identified a lack of effective
conservation strategies and local knowledge about the proper management of honey-producing species. To address
this issue, forest inventories, interviews, and direct observation were conducted. Community trainings on reforestation
and sustainable environmental management were also implemented. The reforestation plan included native species
such as carob (Ceratonia siliqua L.), pechiche (Vitex cymosa), guasmo (Guazuma ulmifolia), and annatto (Bixa Orellana),
among others. Results showed a high prevalence of Rutaceae species (Citrus reticulata, C. sinensis, C. paradisi) in the
region, despite limited knowledge about their conservation. The plan achieved an 85% survival rate in the first eight
weeks, indicating good adaptation to the environment and community commitment. Additionally, an increase in floral
diversity and pollinator presence was observed, suggesting an improvement in the honey-producing ecosystem.

In conclusion, this honeybee forest restoration project has proven to be an effective strategy for strengthening
biodiversity, promoting environmental education, and ensuring the long-term conservation of bees and their habitat.
Reforestation with native species has not only enriched the ecosystem but has also fostered greater commitment from
the local community toward ecological sustainability.
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STATEMENT AND FORMULATION OF THE PROBLEM

* Loss of biodiversity and decline of
pollinators.

* |t affects food security and the balance
of ecosystems.

e 70% of crops depend on pollinators. (FAO,
2018)
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Displacement of native bees.

% Reduction of floral resources.

Risk to native species
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RESEARCH QUESTION \

How does the implementation of a reforestation
plan contribute to strengthening and conserving
honey-producing tree diversity in the Chone
canton?
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JUSTIFICACION
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COMMUNITY AND POLITICAL
BENEFIT IMPACT ALIGNMENT
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P P ' Good Living.
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GENERAL OBJECTIVE

Strengthen honey-producing tree diversity
by implementing a reforestation plan on
farms in the Santa Rita parish of the Chone
canton.
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" SPECIFIC OBJECTIVES

Diagnose honey-producing tree diversity on
farms in the Santa Rita parish.

Design a reforestation plan to strengthen
honey-producing tree diversity on farms in the

Santa Rita parish.

Implement a reforestation plan to strengthen
honey-producing tree diversity on farms in the

Santa Rita parish.
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®ojee e IDEA TO DEFEND

7N-Hi\ SUSTENTABLE

“The implementation of a reforestation
plan contributes significantly to
strengthening honey diversity on the
farms of the Santa Rita parish in the
Chone canton.”
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DESARROLLO METODOLOGICO

DETERMINACION DEL AREA OBJETO DE ESTUDIO
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Propiedades objeto
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Observacion directa
y Entrevistas




PHASE I. DIAGNOSIS

1.-RECOGNITION

2.- INVENTORY

Tabla 3.1. Indices de diversidad

indice: Expresion Ecuacion Comrbars (TR Gosea)

indice de dominancia de Simpson oo n—1) Ecuacion 2 2 : ,ﬁ“’? ;
r]"l.r_].? t »7_‘ £7 o '

A

indice de equidad de Shamnon-Yeiner H = _T[:p[-:] (log. Pi) Ecuacion 2.3
S|

Fuente: Valdez ef al (2018); Cabesra of al (2020).
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PHASE Il. DESIGN

3.-TRAINING PLAN DESIGN

4.-REFORESTATION PLAN DESIGN

Actividad

Meta

Responsable

Concepto y beneficios de
reforestacion

Causas de la deforestacion

Valor de especies nativas

Especies endemicas

Plantas meliferas
Fase tedrica

Fase practica

Comprender su importancia

Identificar problematicas
actuales

Reconocer su funcion
ecologica

Conocer su rol en el
ecosistema

Entender su aporte a las
abejas

Reforzar conocimientos

Ejecutar reforestacion en
campo

Técnico forestal

Facilitador ambiental

Bidlogo

Ecélogo

Tecnico apicola
Docentes

Coordinador

Accion Clave

Método / Apoyo

Resultado

Diagndstico

Especies

Planificacicn

Capacitacion

Recursos

Zonas criticas
Condiciones edaficas

Uso del suelo
Seleccion de nativas

Rapido crecimiento
Zonificacion ecologica

Cronograma
Monitoreo

Talleres y siembra

Plantas e insumos

51G e inspeccion
Muestreo y analisis
climatico

Analisis agropecuario
Donacidn GAD
Proteccion inicial

Corredores y zonas
hidricas

Manejo adaptativo
Indicadores ecoldgicos

Comunidad

Donacion y compra local

Areas priorizadas
Base para siembra

Prevencion de conflictos
Alta adaptabilidad
Cobertura rapida

Conectividad

Ejecucion ordenada
Evaluacion constante
Participacion activa

Bajo costo, impacto
minimo
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5.-TRAINING

6.-REFORESTATION

PHASE IIl. IMPLEMENTATION

THEORY AND
PRACTICE
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RESULTS AND DISCUSSIONS

The figure shows the areas of the three
farms in the Santa Rita parish where
the forest inventory was recorded.
Citrus trees, such as Citrus reticulata
(mandarin), Citrus sinensis (orange),
and Citrus paradisi (grapefruit), of the
Rutaceae family, represent the largest
number of individuals. Followed by
Mangifera indica (mango).
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Familia Mombre Cientifico Nombre Individues Cap  Dap (M)  Altura
Comin (M) M

Anacardiaceas Mangifera indica Mango 3 13 (i) g,67
Rutaceae Cifrus sinensis Naranja 4 5.5 56,90 5
Rubiaceas Alibertia patonol Boroio 2 25 385 25
g Myrtaceas Syzygium jamba (L) Pomarrosa 4 £,25 69075 410
8 Alston
g Myrtaceae Eugenia stipitata Araz 2 38 3 35
Rutaceae Citrus aurarifoha Liman 2 6,5 355 7
ol Oxidaceas Averhoa carambolal  Fruta China 4 5 785 65
eMalvaceae 12 Rosaceas Prunus domestica Ciruela i 7 T 5
ganitmns 12 Phyllanthacess Phyllanthus scidus (L) Grossllas 1 7 685 3
eMyrtaceae 9 )
@Anacardacess 6 Skeels
o Oxlidacese 4 Rulaceae Cifrus reficulata Wandarna 27 ] VI W 2 38T |
0*"“‘}"’“* 4 ANNON3cEaE Anmorg muncata L suanzbana 4 ] bd, 2 o
.;:m:: Lauraceae Persea amencara (Mil] Aguacate 2 5.9 3 8.5
Rosaceas 2 Fabaceas Inga edulis Guaba Y a.r T8 5 0.0 |
Lauraceae 2 :
:phymnmmae q ,&, Iringiaceas InviAgE malayans Irangia 1 i A 17
@ Irvingisceae1 g Lamiaceas Vitex gigantea Kunth Pechiche 3 10 145 17,33
oracaet - , . | Fabaceas Samanea saman Saman 1 20 280 20
Fahaceas Albizia quachapsle Guachapeli 1 22 1% 18
Anacardiaceas Anacardium occidentals Marafion 3 475 267 1667
Bignoniaceae Crescentia cujefe Mate 2 4 1065 4
Mahvaceae Theobroma cacao Cacao 13 M 4214 346 |
Myrtaceae Psidium guaiava Caucho 2 7 82,5 1"
Mcoraceas Ficus perfusa LF. Matapako 1 12 92 15
Myriaceae Psidium quaiava Guayaba 1 7 45 5




Familia — "~ Nombre ~ CAP__DAP _ Alura

Mombre cientifico Comiin Individuos (m) (m) (m]
10100 Myrtacess Schizolobium
| b Pachaco 8 5 Bh 7
Meliaceae Nimbo Nin 7 571 6129 419
Uleaceas Jazminun zambac 127" ¢ 1 7 ¥ 7
Familias Nyctaginaceae Bugamvilian Veranera 1 g 48 5
@ldentificadas ) . N .
®Rutacese 89 Rutacess Citrus sinesis Narana 13 457 481 505 |
Malvacese 1 Rutacess Citrus reficu-lata Mandarina 15 44 m81 43|
F. 9
% :M:::o;:se 3 Annonaceas Annona municata Guanabana 3 4 83 36,67 438
S Anscardaceas § Fahzcess
it Inga edufis G_ualr:la 1 9 8h 12
Annonacese § Rutacess Citrus suranifalia Liman 2 45 435 45
19 Pinacess 1 mandarina
§ .Malv:'sgeae 1 Pinus sifvesins Fino 1 3 28 28
iy e Theabrams cacao Cacen 1 3 57 54
Olaceae 1 Mangifera ingica Mango 1 01 7|
Citrus paradis/ Toronja 29 582 5710 6,19
NMurtingia calaban Miguito 2 4 65 45 5.9

Zygia bongifolia Chisparo 5 3 53 25
Psidium guajava Buayaba 1 7 2 6




Familia Hnmhrecimtfh:m; l:Imfninemm:m‘ |I"li‘|l'ﬂ.ll:‘.lﬁ CAP (m) I D.lélll (m) Altura (m)
| Myrfaceas Schizolohium parshybum Pachaco 10 55 F55 7.2

Mefaceze Nimbo Nin L 58 625 43

Jazminur zambac Jazmin de Arabia 1 22 12 2.1
Bugamilian Veranera 1 8.5 5 h5
‘B Familias identificadas Cifruis sinensis Narania 50 4.7 452 3.1 |
el Crs e lota Wandarna T L V.
Annona muncata Guangbana 6 49 37 49
Inga eduls Guaba 1 95 &6 125
G : ' Citrus auraniifolia Limén mandarina 3 46 a4 46
Fiosss | " Finus silvestris Pina 1 32 30 30
Theohroma cacao Cacao 2 6.2 58 56
Mangifera indica Mangao 2 125 122 [
Citnus paradisi Torona 41 59 579 g2 |
Muniingia calabaru Nigiiite 3 47 47 56
Zygia longifolia Chisparo 6 31 o 26
Paidium quaiava Guayaba 2 [} 22 6.2




Design of a forestry plan to strengthen honey-producing tree
diversity on farms in the Sant parisha

Plan de
capacitacion
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Evidencias
Anexo...




Plan de
capacitacion

Sub—programa de capacitacion
de educacion amblental 1

Estructura y Desarrollo
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Initial diagnosis

Species selection
Reforestation plan design
Training and awareness-
raising

Resource management
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Design of a forestry plan to strengthen honey-producing tree
diversity on farms in the Santa Rita parish

Plan de
capacitacion
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Tabla 4.6. Resultados de |a encuesta pre-capacitacion.

Pregunta Resultados
_— . El 73% no ha recibsdo capacitacion, mientras gue el 27% =i, pero
Capacitacion previa 1 i ciudad.
Necesidad de educacion El 87% no considera necesario recibir educacion ambiental,
ambiental meeniraz que el 13% si lo ve como importante.
Estrategias ambientales El _IGI:HE considera trascendental implementar estrategias
ambientales en |la comunidad.
Percepcion de la El 3% percibe |a deforestacion como un problema alto, el 40% o
deforestacion ve coma medio v el 27% como bajo.
Conocimiento de especies El 80% conoce las especies meliferas, mientras que el 20% no
meliferas tiene conocimiento sobre ellas.
Interés en manejo de Bl 100% mosird interés en recibir informacion scbee el manejo de
especies meliferas ezpecies meliferas.

La capacitacion y sensibilizaciéon de la
comunidad fueron fundamentales para el
éxito del plan de reforestacion en la
parroquia Santa Rita. Esta compuesto por
dos etapas clave:

a) Talleres con la comunidad

b) Participacidon comunitaria



Implementation of a forestry plan to strengthen honey-producing
tree diversity on farms in the Santa Rita parish.

Tabla 4.7. Resuttados dz 13 encussts post-capactadion.
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RECOMMENDATIONS

Community
training in
managemen
t and
conservation
of honey
species.

Implemen
tation of
irrigation
and pest
control to
improve
seedling
survival.

@

Expansion of
biodiversity
assessment
and
monitoring
in Santa Rita.

Integration of
species with
ecological and
productive value
in future
reforestation
projects.

Monitorin
g .
socioecon
omic and
ecological
impact
with  key
indicators.

N




